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A Transmission Device Having an 
Adjustable Oscillating Output 



932470, 



Technical Field 

This invention relates to transmission devices 
having a rotary input shaft and oscillating output 
shaft, including a device to change the angle of 
oscillation, such as used in rotary sprinkler 
heads for irrigation. 



Background Art 

Oscillating transmission devices have been 
known in the prior art for use in rotary sprinkler 
heads for irrigation. Patents setting forth a 
background for this invention are TJ. S # Patents 
Nos. 3,72^,757; 3,713,£8U; 3,107,056; and 



Disclosure of Invention 

An object of this invention is to have a 
transmission for alternately driving an output 
gear to oscillate it, by one driving gear and 
then another, with spring means being provided 
to prevent the transmission from being placed in 
an "off" position with neither driving gear posi- 



tioned to drive the output gear upon starting 
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Another object of this invention is to have an 
oscillating transmission with a pivoted gear cage 
having two drive gears, a first clockwise drive gear 
and a second counter-clockwise drive gear, for 
5 alternate driving engagement with an output gear to 
oscillate it, a first and second overcenter spring 
means act on said gear cage in one direction to place 
one drive gear into driving engagement with said 
output gear while placing said other drive gear out 

10 of driving engagement. To reverse the position of 
the drive gears, the first spring means has its 
biasing force removed from the gear cage to be placed 
in an overcenter position to bias the gear cage in 
the opposite direction so that the other drive gear 

15> can be placed in driving engagement with said output 
gear and the one drive gear can be placed out of 
driving engagement, said second spring means retaining 
the one drive gear in driving engagement until the 
first spring means is biasing the gear cage to the 

20 reverse position and has overcome the second spring 
means to place it in an overcenter position; the 
second spring means thus acts together with the first 
spring means to pivot said gear cage to its reverse 
position # The second overcenter spring means insures 

2£ that during the time that the pivoted gear cage is not 
being biased by the first overcenter spring means that 
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it remains in one driving position or the other, and 
cannot be left in a "dead-center" position where 
neither of the two drive gears is in driving engage- 
ment with said output gear, 
fj A further object of this invention is to provide 

an oscillating transmission which has an angular 
positioning member for directly setting the oscillat- 
ing angle and a shaft with an adjusting, or setting, 
slot accessible on the top of an oscillating output 

10 cap. The slot has an arrowhead at one end indicating 
the position of an adjustable reversing actuator 
within the transmission, and an arrowhead is placed 
on the top of the output cap indicating the position 
of a fixed reversing actuator within the transmission. 

l£ Indicia representing angles can be placed around the 
output cap to aid in positioning the setting slot at 
a desired angle. The ability to look at the adjust- 
able angular selection dial and see at a glance what 
arc a particular unit is set for, provides an enhanced 

20 marketability for products using this drive, especially 
in the sprinkler field. When used as a sprinkler 
device, the sprinkler devices can be removed from a 
lawn location for cleaning or inspection and when it 
is desired to reinstall the sprinkler device, the 

2f> desired angle of oscillation can easily be set by 

simply looking at the top of the device and if it is 
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not already properly set, a rota table member can be 
pointed at the desired angle position indicated on 
the top of the sprinkler device* 

Another object of this invention is to provide 
for a driving connection between a rotating input 
shaft and an output gear for oscillating the output 
gear and providing for changing the angle of 
oscillation. The output gear has a fixed projection 
thereon to reverse rotation at one side of the angle 
and a cylindrical member mounted for rotation with 
said output gear has an adjustable projection to 
reverse rotation at the other side of this angle, 
relative rotation of said cylindrical member with 
said output gear changing said angle of oscillation. 

A further object of this invention is to provide 
an oscillating transmission having a ring gear mounted 
for rotation with means for oscillating said ring 
gear; a toggle means reverses the rotation of said 
ring gear from one direction to the other, with 
contact means rotated by said ring gear engaging 
said toggle means to reverse rotation from one 
direction to the other, said contact means are 
two projecting members, with means mounting said 
two projecting members for relative movement to 
vary the angle at which said toggle means is 
actuated, said one projecting member being mounted 



on said ring gear while said other projecting member 
is mounted for rotation within said ring gear # 
Means, connect said other projecting member to said 
**ing gear for being driven thereby to contact said 
toggle means to reverse rotation of said ring gear, 
and means disconnect said other projecting member 
from said ring gear when said other projecting member 
is rotated to vary the angle between the projecting 
members* 

An object of this invention is to provide a 
transmission having an oscillating output ring gear 
with a hollow, shaft at the center thereof, said 
oscillating hollow shaft providing the output of 
the transmission such as by a gear attached thereto, 
a cylindrical member being mounted for rotation with 
said hollow shaft, an adjustable projection extending 
from said cylindrical member to serrations on the 
inferior of said ring gear for contacting an actuat- 
ing means to reverse transmission direction, said 
serrations connecting said adjustable projection to 
said ring gear for being driven thereby, said 
serrations providing for relative movement when 
said cylindrical member is rotated to vary the angle 
of rotation; said cylindrical member can be rotated 
directly through the hollow shaft. 

Another object of this invention is to provide 
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a torque -limiting member between said cylindrical 
member and said hollow shaft for providing for 
rotation of said cylindrical member without placing 
undue forces on any other operating parts. 
f> Another object of this invention is to provide 

an oscillating transmission having an oscillating 
ring gear with a hollow shaft at the center thereof, 
said oscillating hollow shaft providing the output 
of the transmission, a nozzle head oscillated by said 

10 ring gear for receiving a flow of water through said 
tr ansmis s ion # 

A further object of this invention is to provide 
an improved oscillating drive having a reversing 
gear cage and toggle device mounted on a base member 

l£ for oscillation, said gear cage having two spaced 
driving gears always engaging an output gear with 
one spaced driving gear having an idler gear, either 
driving gear is driven by a spur gear on an input 
shaft located in the space between one driving gear 

20 and idler gear to drive the output gear, said input 
shaft extending through said space from said base 
member with a sleeve therearound with said gear cage 
having an elongated opening around said sleeve, the 
length of the elongated opening determining the 

25 engagement of the teeth of the spur gear with its 
cooperating driving gear or idler gear to prevent 



excessive or unnecessary interaction between 
the gears. 

Another object of this invention is to provide 
an improved oscillating drive having a reversing gear 
cage wherein said gear cage is alternately biased by 
first biasing means in one or the other of two 
driving positions to provide for oscillating move- 
ment, second means being provided for biasing said 
gear cage in one of said directions to maintain a 
driving engagement when said first biasing means 
has been removed. 

A further object of this invention is to 
provide an improved oscillating drive having a re- 
versing gear cage with two spaced driving gears 
always engaging an output gear; either driving gear 
is driven by an input shaft, located in the space 
between the driving gears, to drive the output gear; 
the reaction force on the driving gear tends to 
hold the reversing gear cage and driving gear into 
engagement with the input shaft. 

Another object of this invention is to provide 
an improved oscillating drive having a toggle device 
mounted on a base member for oscillation, stops are 
provided between said toggle device and base member 
for (1) limiting the biasing load on gears during 
operation; and (2) providing ease of spring insertion 
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during assembly. 

An object of this invention is to have a 
spring biased toggle device mounted for rotation 
on a base member with springs acting radially 
f> outward from said base member with an increased 
effective lever arm. 

Brief Description of the Drawings 

Figure 1 is an elevational view in section 
of a transmission device showing the input drive 

10 shaft and output cap, the reversing gear cage and 
reversing toggle being positioned as shown in 
Figure 8, with the reversing gear cage spring means 
shown in full where it engages the base member; 
Figure 2 is a top view of the transmission 

1S> device of Figure 1 showing the output cap and 
oscillating angle selector; 

Figure 3 is a transverse sectional view of 
the transmission device taken along a plane 
represented by the line A -A of Figure 1 showing 

20 the reversing gear cage and reversing toggle $ each 
biased clockwise to one side with a driving gear 
of the reversing gear cage engaging the ring gear 
on the output member for counter-clockwise 
drive; 
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Pigure U is a transverse sectional view of 
the transmission device taken along a plane 
represented by the line A-A of Figure 1 showing 
the reversing toggle forced counter-clockwise to 
5 a position where the reversing toggle has just 
passed over a center line reversing the biasing 
forces on said reversing toggle; 

Figure £ is a transverse sectional view of 
the transmission device taken along a plane 

10 represented by the line A-A of Figure 1 showing 
the reversing gear cage and reversing toggle, 
each biased counter-clockwise to the other side 
with an opposite driving gear of the reversing 
gear cage engaging the ring gear on the output 

If? member for clockwise drive; 

Figure 6 is a transverse sectional view of 
the transmission device taken along the line 6-6 
of Figure 1 showing the overcenter spring means 
for the reversing gear cage; 

20 Figure 7 is a view of the angular positioning 

member after its legs have become disengaged from 
grooves located in the cooperating cylindrical 
member; 

Figure 8 is a transverse sectional view of 
2f> the transmission device taken along the line 8-8 
of Figure 1 with the seal removed between the 
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cooperating cylindrical member and output member, 
the position of the reversing gear cage and 
reversing toggle being the same as shown in 
Figure 1 and Figure If; 
5 Figure 9 is a fragmentary view of the right 

side of Figure 3, with the toggle device removed 
and a portion of the ring gear broken away, to 
show the relation of the actuating post and 
downwardly projecting member of the reversing 
10 gear cage and gear cage overcenter spring means; 

Figure 10 is an enlarged view of the center 
part of Figure 8, along with the angular adjustable 
radial projection, showing the connecting serrations; 

Figure 11 is an elevational view in section 
1$ of a modification of the transmission device as 
shown in Figure 1; 

Figure 12 is a top view of the modified 
transmission device of Figure 11; 

Figure 13 is a view similar to Figure 6 
20 showing a modification of the spring means where 
the gear cage is only directly biased in one 
direction; 

Figure 3i+ is an elevational view in section of 
another modification of the transmission device as 
2f> shown in Figures 1 and 11; 

Figure 15 is a transverse sectional view of the 
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transmisslon device taken along a plane represented 
by line B-B of Figure li| with the ring gear and 
reversing gear cage removed, showing the reversing 
toggle device; 
5 Figure 16 is a transverse sectional view of 

the transmission device taken along a plane repre- 
sented by line B-B of Figure lU showing the reversing 
gear cage and reversing toggle, each biased clockwise 
with a driving gear engaging the spur gear on the 
10 input shaft for driving the ring gear counter- 
clockwise; 

Figure 17 is a transverse sectional view of the 
transmission device taken along a plane represented 
by the line B-B of Figure ll+ showing the reversing 
15 toggle forced counter-clockwise to a position where 
the reversing toggle has just passed over a center 
line reversing the biasing forces on said reversing 
toggle; 

Figure 18 is a transverse sectional view of the 
20 transmission device taken along a plane represented 
by the line B-B of Figure 11 showing the reversing 
gear cage and reversing toggle, each biased counter- 
clockwise with the other driving gear having its 
idler gear engaging the spur gear on the input shaft 
25> for driving the ring gear clockwise; the gear cage 
is cut away to show the spring means. 
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Best Mode for Carrying Out the Invention 

Referring to Figure 1 of the drawings, a 
transmission device 1 is shown having a cylindrical 
housing 2 positioned over and fixed to a base 
5 member 1|« Cylindrical housing 2 has an integral 
cover 6 having a center outlet opening 8 for a 
purpose to be hereinafter described. The end of 
cylindrical housing 2 over base member ij. has a 
circumference of an increased inner diameter 52 

10 forming an annular step 54 • Base member k is 

positioned in the increased diameter 52 of cylin- 
drical housing 2 against the annular step 54 and 
an internal snap ring 56 is placed in an annular 
groove 58 in the circumference of increased inner 

15 diameter 52 formed at the bottom of base member It 

to fix it in place. Other holding means can be used. 

Base member Ij. has an opening 10 therethrough 
positioned to one side for receiving a rotary input 
shaft 12. Rotary input shaft 12 can be driven by 

20 any means desired, such as an electric motor, 

manual means, fluid turbine, etc. The upper part 
llj. of the opening 10 is enlarged to receive an 
annular flange 16 on the input shaft 12. A reversing 
gear cage 18 is positioned within said cylindrical 

25 housing 2 adjacent said base member 1+ 
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and the reversing gear cage 18 is formed having a 
top plate 20 and a bottom plate 22 with cooperating 
center openings 21 and 23, respectively. The bottom 
plate 22 has an opening 2lj. therein to receive the 
£ rotary input shaft 12, the upper end of which is 
formed as a spur gear 26. A cylindrical shaft 28 
extends downwardly from the bottom of the bottom 
plate 22 around opening 21+ and extends into the 
upper part li| of the opening 10 to provide for 

10 pivotal movement of the reversing gear cage 18 

while the cylindrical shaft 28 properly positions 
the input shaft 12 and spur gear 26 above the top 
of the bottom plate 22 by enclosing the annular 
flange 16. An integral shaft 2$ extends downwardly 

15> from the bottom of top plate 20 to engage a cylindri- 
cal opening 27 extending downwardly from the top of 
input shaft 12 through the centerline of the spur 
gear 26. 

As shown in Figures 3, k a ^d £, three gears 30, 
20 32 and 3]+ are mounted on integral shafts 36, 38 and 
Z4.O extending downwardly from top plate 20 of the 
reversing gear cage 18 and they extend in a counter- 
clockwise direction from the integral shaft 2f># 
Integral shaft 36 is positioned so that gear 30 will 
23> engage the spur gear 26; shaft 38 is positioned so 
that gear 32 will engage gear 30; and shaft 2+0 is 
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positioned so that gear 3I+ engages gear 32 and 
extends outwardly over the edges of top plate 20 
and bottom plate 22 so that it can drivingly engage 
an output ring gear £0, encircling the reversing 
gear cage 18 between the top plate 20 and bottom 
plate 22. Output ring gear 50 is formed as a part 
of output member 1+9. Output member 1+9 will be 
hereinafter discussed as to its structure and use. 

Two gears 1+2 and 1+1+ are mounted on integral 
shafts I4.6 and 1+8 extending downwardly from top 
plate 20 of the reversing gear cage 18 and they 
extend in a clockwise direction from the integral 
shaft 25, Integral shaft 1+6 is positioned so that 
gear 1+2 will engage the spur gear 26 and shaft 1+8 is 
positioned so that gear 1+1+ engages gear 1+2 and extends 
outwardly over the edges of top plate 20 and bottom 
plate 22 so that it can drivingly engage said output 
ring gear £0. Integral shafts 36, 3.8, 1+0, 1+6 and 1+8 
of top plate 20 extend into matched openings in 
bottom plate 22 and have a snap engagement at their 
ends with said openings to fix said top plate 20 and 
bottom plate 22 of the reversing gear cage 18 together. 

A hollow actuating post 60 extends upwardly from 
the top of the bottom plate 22 at a point on the other 
side of the center opening 23 from the opening 21+ , and 
on a radial line passing through the center of the 
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opening 2l|; said arrangement permits arcuate movement 
of hollow actuating post 60 about the center of 
opening 2k* cylindrical shaft 28, and spur gear 26, 
as reversing gear cage 18 is moved between its 
5> clockwise driving position and counter-clockwise 

driving position. A short integral shaft 62 extends 
downwardly from the bottom of top plate 20 to have 
snap engagement with the hollow actuating post 60 # 
It can be seen that when the reversing gear 

10 cage 18 is positioned clockwise around input shaft 
12, as shown in Figure 3, the gear 3l+ is engaging 
the ring gear f>0 # With the rotary input shaft 12 
being driven clockwise, the two idler gears 30 and 
32 will rotate drive gear 3U counter-clockwise, 

15 imparting a counter-clockwise rotation to output 
ring gear 5>0 # When the reversing gear cage 18 is 
positioned counter-clockwise around input shaft 12, 
as shown in Figure 5, the gear kk is engaging the 
ring gear 5>0. With the rotary input shaft 12 being 

20 driven clockwise, the one idler gear 1+2 will rotate 
the drive gear kk clockwise, imparting a clockwise 
rotation to output ring gear %0. 

To bias the reversing gear cage 18 in a 
clockwise direction to have gear 3U engage ring 

25 gear £0, or bias the reversing gear cage 18 in a 

counter-clockwise direction to have gear 1+U engage 
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ring gear £0 for oscillating movement of output 
ring gear $0, a reversing toggle device 61+ is 
positioned between the top plate 20 and bottom 
plate 22 of reversing gear cage l8 # The reversing 
5> toggle device 6l|. is formed having a C -shape with an 
arcuate inner surface 66 greater than 180° for 
rotation about a cylindrical member 68, extending 
through the center openings 21 and 23 of top plate 
20 and bottom plate 22 of reversing gear cage 18 # 

10 Cylindrical member 68 will be hereinafter discussed 
as to its structure and use, 

The C -shape of reversing toggle device 61+ has 
two arms 70 and 72 with spring seat notches on their 
outer surface at Ti+ and 76, respectively; said spring 

15 seat notches 7l+ and 76 being 180° apart. Cooperating 
spring seat notches 78 and 80 are placed on projec- 
tions 82 and 8X4. , extending upwardly from the top 
surface of base member adjacent the gear teeth of 
output ring gear 5>0. The spring seat notches 78 and 

20 80 are located on a diametrical line through the 
centerline of the cylindrical housing 2, said 
diametrical line being 90° to a line passing between 
the center of opening 2l+ of bottom plate 22 and the 
centerline of the cylindrical housing 2. 

25 An over center spring means 90 extends between 

spring seat notch 7U on reversing toggle device 61+ 
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and spring seat notch 78 on projection 82 of base 
member l|, and a cooperating overcenter spring means 
92 extends between spring seat notch 76 on reversing 
toggle device 6k and spring seat notch 80 on projec- 
5> tion 8i| of base member k. Spring means 90 and 92 
bias reversing toggle device 61+ in a clockwise 
direction as viewed in Figure 3, and in a counter- 
clockwise direction as viewed in Figure The 
action of these spring means 90 and 92 reverses 
10 when seat notches 7k and 76 pass on either side of 

a centerline passing through the spring seat notches 
78 and 80. 

Reversing toggle device 6lj. has a relatively 
wide radial arm 86 extending outwardly from the 

15 center portion thereof between the arms 70 and 72, 
to a location spaced inwardly from the gear teeth 
of ring gear f>0 # An arcuate opening 88 is placed 
in said radial arm 86 at a radius to receive the 
hollow actuating post 60 of the reversing gear 

20 cage 18 # 

Movement of toggle device 6k in either clock- 
wise or counter-clockwise direction to just over its 
centerline position, reverses the biasing direction 
of each overcenter spring means 90 and 92, changing 

25 the biased position of toggle device 6lu Toggle 
device 6k has an end of arcuate opening 88 which 
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contacts hollow actuating post 60 to bias the 
reversing gear cage 18 in the same direction as 
the toggle device 61+ changing the reversing gear 
cage 18 drive connection to output ring gear $0. 
5 It can be seen that this movement of toggle device 
6lj. controls movement of reversing gear cage 18 
between clockwise and counter-clockwise movement. 

The radial arm 86 of reversing toggle device 6I4 
has an upstanding projection 9l| for rotating said 

10 toggle device 62+ in a counter-clockwise direction 
and an outwardly extending radial projection 96 
for rotating said toggle device 6i| in a clockwise 
direction to move it to the overcenter position 
where the overcenter spring means 90 and 92 take 

15 over and bias the toggle device 61+ and, in turn, 

reversing gear cage 18 to its engaged position with 
output ring gear S>0 # Upstanding projection 9i+ 
extends upwardly from the end of the top of radial 
arm 86 to a point above the teeth of the ring gear, 

20 and the outwardly extending radial projection 96 
extends from the bottom of the radial arm 86 and 
under the output ring gear 50 adjacent its lower 
edge. Actuation of projection 9k and 96 will be 
hereinafter described. 

2f> To maintain a biasing force on reversing gear 

cage 18 at all times, to keep a driving gear 3k or kk 
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into engagement with ring gear 50, a downwardly- 
projecting member 31 is located on the bottom of 
bottom plate 22 of the reversing gear cage 18 and 
extends into a recess 33 formed in the top of base 
5 member 1| # Downwardly projecting member 31 is 

positioned below the actuating post 60 with a spring 
seat notch 35 facing outwardly along a radial line 
through the center of cylindrical shaft 28 • A 
cooperating spring seat notch 37 is positioned on 

10 the outer wall of recess 33 on a line passing through 
the center of cylindrical shaft 28 and the center of 
the cylindrical housing 2. An overcenter spring 
means 39 extends between spring seat notch 35> on 
downwardly projecting member 31 and spring seat 

15 notch 37 on the outer wall of recess 33 . Overcenter 
spring means 39 (and spring means 90 and 92) are 
formed from ribbon-like spring material, for example, 
steel, and shaped with an intermediate arcuate 
portion and oppositely directed straight portions 

20 to engage spring seat notches. Each end of the 
straight portions have serrations Ul to grip the 
spring seat notches # Overcenter spring means of 
this type, and others, are shown in TJ # S. Patents 
Nos, 3,713,581*; 3,721^7575 and 3,107,056. Other 

25 types of overcenter spring means can be used. The 
biasing force of overcenter spring means 39 is made 
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less than the combined biasing force of over center 
spring means 90 and 92 $ so that overcenter spring 
means 39 will only maintain the driving gear of 
reversing gear cage 18 in engagement until the 
f> overcenter spring means 90 and 92 actually go over 
center and force the toggle device 61+ to the other 
side, the toggle device 6I4. contacting the actuating 
post 60 of the reversing gear cage 18 to carry the 
reversing gear cage 18 with it, breaking loose the 

10 driving gear from ring gear $0, at which time spring 
means 90 and 92 overpower the spring means 39* 
carrying the gear cage 18 over center to reverse 
the biasing force of spring means 39, spring means 
90, 92, and 39, biasing the opposite driving gear 

15 of gear cage 18 into engagement* This prevents the 
reversing gear cage 18 from becoming positioned 
with both drive gears 3^ and Ifa out of engagement 
with ring gear 5>Q # The reversing gear cage spring 
means 39 thus ensures that the drive gear of the 

20 reversing gear cage 18 remains engaged with ring 

gear 5>0 during stopping and starting torque changes 
through the range of rotational arcs where the gear 
cage 18 is not biased by the toggle device 61+ loading 
against post 60 to hold the drive train in engagement. 

25 Output ring gear £0 and cylindrical member 68 

are mounted for rotation with each other in cylindrical 
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housing 2 in either a clockwise or counter-clockwise 
direction. A fixed projection 100 extends downwardly 
from the bottom edge of output ring gear 50 to con- 
tact the outwardly extending radial projection 96 
5 when ring gear 50 is being driven in a clockwise 

direction by gear 1+1+ of reversing gear cage 18 (see 
Figure 5). This movement of radial projection 96, 
as described hereinbefore, moves toggle device 6t± 
just over its centerline position and spring means 

10 90 and 92 take over as the driving engagement of 

gear l+Lj. is broken and spring means 90 and 92 overpower 
the reversing gear cage biasing spring means 39> to 
bias toggle device 6A| and reversing gear cage 18 to 
its opposite position to engage gear 3U drive 

15 ring gear 50 in a counter-clockwise direction (see 
Figure 3K 

An angularly adjustable radial projection 200 
extends radially from an annular flange 102 on top 
of cylindrical member 68 to contact the upstanding 

20 projection 91+ of toggle device 61+ when ring gear 50 

and annular flange 102 are being driven in a counter- 
clockwise direction by gear 3h of reversing gear cage 
18 (see Figure 3)« This movement of upstanding 
projection 9l+, as described hereinbefore, moves 

25 toggle device 61+ just over its centerline position 

and spring means 90 and 92 take over, as the driving 



engagement of gear 3U is broken and spring means 90 
and 92 overpower the reversing gear cage biasing 
spring means 39, to bias toggle device 62+ and 
reversing gear cage 18 to its opposite position to 
engage gear 1+1+ and drive ring gear 50 in a clockwise 
direction (see Figure 8 where adjustable radial 
projection 200 is about to move the upstanding 
projection 9i+ over its centerline position ) # The 
cooperation between ring gear 50 and annular flange 
102 will be hereinafter described. 

Output member U9 includes a cylindrical shaft 
member 51 with a radial flange 53 extending outwardly 
from a midportion thereof. A cylindrical flange 55 
extends downwardly from the end of the radial flange 
53 $ with output ring gear 50 being formed at the 
bottom thereof. Cylindrical shaft member 5l has an 
upper hollow output shaft portion 5lA extending 
upwardly through opening 8 to the exterior of the 
cover 6 and a lower cooperating cylindrical portion 
5lB extending into cylindrical member 68 # 

The upper hollow output shaft portion 5lA forms 
an annular groove 10l+ with the top of cover 6 # An 
annular resilient sealing member 106 is located in 
said groove 101+ . An output cap 108 is placed over 
the end of upper hollow output shaft portion $1A with 
its lower end enclosing the annular resilient sealing 
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member 106. The output cap 108 is fixed to the upper 
hollow output shaft portion $lk by a pin 110. Other 
desired fixing means can be used. 

The upper surface of radial flange 53 of output 
5 member lj.9 has a raised portion adjacent said upper 
hollow output shaft portion 5>1A on which a thrust 
washer 57 is placed to engage the inner surface of 
integral cover 6. The lower surface of radial 
flange 53 has a cooperating contour with the top 

10 surface of annular flange 102 on the top of cylin- 
drical member 68 to limit the angular movement 
between the mating flanges 53 and 102. 

An annular notch 69 is formed in the inner end 
of annular flange 102 facing the lower surface of 

15 radial flange 53 and upper part of cylindrical 

portion 5lB. An annular resilient sealing member 71 
is positioned in annular notch 69 to seal the gear 
housing from pressure in the annular passage through 
the central shaft area. 

20 A slight rounded projection 73 extends from the 

top of top plate 20 of reversing gear cage 18 over 
integral shaft 25 to properly space it from the 
bottom of annular flange 102. 



25 surface of annular flange 102, with an integral stop 
member 65 being placed therein. Said integral stop 



An annular groove 63 is placed in the top 
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member 65 Is positioned in said annular groove 63 a 
few degrees counter-clockwise of the adjustable 
radial projection 200 (see Figure 8). A cooperating 
stop projection 67 extends downwardly from the lower 
surface of radial flange 53 and projects into the 
annular groove 63. It can be seen that flanges 102 
and 53 have a relative angular movement of approxi- 
mately 360°, the arc of travel of stop projection 67 
in annular groove 63 from one side of integral stop 
member 65 to the other # 

A plurality of serrations 59 extend around the 
inner circumference of cylindrical flange 55 between 
the radial flange 53 of output member 1^9 and the 
internal teeth of ring gear 50 # Serrations 59 are 
positioned to engage an angular holding pointer 61 
on the adjacent end of angularly adjustable radial 
projection 200 # 

The lower part of cylindrical member 68 is 
formed having a smaller cylindrical section 68A, said 
smaller cylindrical section 68A forming an inner 
annular step 75 where It meets the upper larger 
portion of cylindrical member 68, and an outer rounded 
step 77. To receive the lower end of cylindrical 
member 68 and smaller cylindrical section 68A f base 
member 1| has a second opening 79 therethrough axially 
aligned with outlet opening 8 # Second opening 79 has 
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a small portion 8l of reduced diameter forming an 
annular step 83, and a small end portion 85 of a 
further reduced diameter which is threaded forming 
an annular step 87. 

The upper part of cylindrical member 68 engages 
second opening 79 and smaller cylindrical section 
68A engages the reduced diameter of portion 81 with 
the bottom end of smaller cylindrical section 68a 
engaging annular step 87* This forms an annular 
chamber between annular step 83 and outer rounded 
step 77 # An annular resilient sealing member 89 is 
placed in said chamber against annular step 83, and 
a seal retaining ring 91 is placed between said 
sealing member 89 and the rounded step 77* This 
provides for proper positioning of cylindrical 
member 68 in cylindrical housing 2 and provides for 
sealing at that point. An adaptor 93 is threaded in 
opening 85 having an opening 95 therethrough for 
directing a liquid, such as water, into cylindrical 
section 68A, if desired. 

An angular positioning member 3 interconnects 
the lower cooperating cylindrical portion 5lB and 
cylindrical^ member 68 to set a desired angular 
position therebetween to control the oscillating 
angular movement of upper hollow output shaft 
portion 5lA* Said lower cooperating cylindrical 
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portion $1B extends into cylindrical member 68 
approximately one -half of the distance to annular 
step 7f>. The inner surface of the upper portion of 
cylindrical member 68 has four equally spaced 
longitudinal turning grooves £ extending from the 
annular notch 69 to the inner annular step 75. 
Angular positioning member 3 has a centerbody 7 with 
four equally spaced vane members 9 thereon. The 
lower portion of the vane members 9 extend into the 
cooperating grooves 5 from the bottom thereof up to 
approximately the lower end of lower cooperating 
cylindrical portion 5lB. The vane members 9 are 
integrally attached to centerbody 7 up to this point. 
The vane members 9 then taper inwardly and extend 
upwardly as four individual projections 11 into the 
lower cooperating cylindrical portion 5lB; This 
cylindrical portion 5lB has serrations 13 therearound 
for engagement by tapered, or pointed, outer ends 15 
on projections 11 to connect angular positioning 
member 3 to cylindrical portion 5lB of output member 
U9. 

Centerbody 7 of angular positioning member 3 has 
crossed slots 112 aligned with vane members 9 to 
receive the flat paddle lli+ of an angular positioning 
or setting shaft 116. Angular positioning shaft 116 
extends through output cap 108, presenting a small 
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adjusting, or setting, slot 118 to the top of the 
output cap 108 j said small slot having an indicating 
arrowhead at one end indicating the position of the 
angularly adjustable radial projection 200, while an 
!? indicating arrowhead on the output cap 108 indicates 
the position of the fixed projection 100. An 
annular flange 121 on angular positioning shaft 116 
prevents the flat paddle llLj. from becoming accident- 
ally disconnected. A seal 121+ extends between the 

10 output cap 108 and angular positioning shaft 116. 

Gear teeth 120 are located around the output 
cap 108 to provide an external drive. An opening 
122 is provided in output cap 108 to serve as a 
nozzle opening and it is aligned with the fixed 

lf> projection 100. Angular degree settings can be 

inscribed in the top surface of the output cap 108 
to set a desired oscillating angle. 

In driving operation, input shaft 12 turns 
clockwise driving output ring gear 50 in an 

20 oscillating motion through a predetermined angle 

set by adjusting slot 118. This angle is shown as 
180° in the Figures. Starting from Figure 3, drive 
gear 3^1 is engaged with and drives ring gear 50 
counter-clockwise, bringing adjustable radial 

25 projection 200 into actuating contact with upstanding 
projection 9k of toggle device 61+ , moving toggle 
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device Q\ against spring means 90, 92 past an 
overcenter position reversing the action of spring 
means 90, 92. This biases toggle device 61* counter- 
clockwise for engagement with actuating post 60 of 
gear cage 18 # Further movement of ring gear £0 by 
drive gear 3i+ continues to move radial projection 
200 against upstanding projection 9lj. which begins 
to pivot the gear cage 18 against the force of 
spring means 39, disengaging the drive gear 3U # 
The reversed action of spring means 90, 92 now 
overcomes the force of spring means 39, moving 
the spring means 39 past an overcenter position, 
reversing the action of spring means 39. Spring 
means 39 and spring means 90, 92 now carry gear 
cage 18 to its new clockwise driving position (see 
Figure $) with drive gear 1+2+ engaging and driving 
ring gear $0 clockwise; movement of ring gear £0 
clockwise bringing fixed projection 100 into 
actuating contact with radial projection 96 of 
toggle device 6U, moving toggle device 61+ against 
spring means 90, 92 past an overcenter position, 
reversing the action of spring means 90, 92. This 
biases toggle device 62+ clockwise for engagement with 
actuating post 60 of gear cage 18. Further movement 
of ring gear £0 by drive gear 1+2+ continues to move 
fixed projection 100 against radial projection 96 
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which begins to pivot the gear cage 18 against the 
force of spring means 39, disengaging drive gear 
The reversed action of spring means 90, 92 now over- 
comes the force of spring means 39# moving the spring 
5 means 39 past the overcenter position, reversing the 
spring means 39* Spring means 39 and spring means 
90, 92 now carry gear cage 18 back to its counter- 
clockwise position (see Figure 3) with drive gear 
3U engaging and driving ring gear 50 counter- 

10 clockwise. This oscillation continues as long as 
input shaft 12 is driven. 

During the driving operation, fixed projection 
100 is directly driven by ring gear 50 but angularly 
adjustable radial projection 200 is driven by ring 

15 gear 50 through serrations 59 and 13. Output member 
U9 has an equal number of serrations 59 and 13 above 
ring gear 50 and in cylindrical portion 5lB, 
respectively. Angularly adjustable radial projection 
200 has the angular holding pointer 61 on its outer 

20 end providing a direct driving connection with one 

serration of serrations 59, so ring gear 50 can drive 
the angularly adjustable radial projection 200. This 
angularly adjustable radial projection 200 has a 
special contour 20l|. on each side to mate with a 

25 contour 97 on upstanding projection 9U« As contour 

20lj. is driven against contour 97, the angular holding 
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pointer 61 is held in its proper angle setting 
serration 59 • This action is obtained by an angled 
surface 206 on the end of angularly adjustable radial 
projection 200 which extends outwardly in the direc- 
5 tion of movement of the ring gear 50 to engage a 
mating angled surface 98 on upstanding projection 
These angled surfaces 206 and 98 prevent the angular 
holding pointer 6l from bending in the direction 
the serrations 59 are moving and therefore preventing 

10 a serration 59 from being pulled over the angular 

holding pointer 61. This action is employed to self- 
lock the output cap to its last set position in both 
clockwise and counter-clockwise directions of move- 
ment of ring gear 50. 

15 Angularly adjustable radial projection 200, 

extending from annular flange 102, has inner cylin- 
drical member 68 providing an indirect driving 
connection with serrations 13 through which ring 
gear 50 can drive the annular flange 102 and 

20 angularly adjustable radial projection 200 # Angular 
positioning member 3 interconnects lower cooperating 
cylindrical portion 5lB to cylindrical member 68 
through serrations 13 in lower cooperating cylindri- 
cal portion 5lB and cooperating grooves 5 in cylin- 

25 drical member 68 # Tapered, or pointed, outer ends 15 
on projections 11 extend into serrations 13 and the 
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ends of vane members 9 extend into the cooperating 
grooves 

Rotation of lower cooperating cylindrical 
portion f>lA turns serrations 13 which then rotate 
the ends l£ of projections 11 of angular positioning 
member 3i this rotates vane members 9 and cylindri- 
cal member 68 with its radial projection 200. 
Rotation of cylindrical member 68 through serrations 
13 provides for slippage prevention. As lower 
cooperating cylindrical portion £lA rotates, or 
drives, angular positioning member 3, the ends of 
vane members 9 in grooves 5 are dragged slightly 
rearwardly by cylindrical member 68, placing a 
slight curve in the ends 1$ of projections 11. The 
serrations 13 push, or bite, into the ends lf> and 
tend to have a fixed relationship, and prevent 
slippage and overriding. This arrangement also aids 
in maintaining the preset angular setting indicated 
on the output cap 108 # 

To set the angle between the fixed projection 
100 and angularly adjustable radial projection 200, 
the adjusting slot 118 is observed to note the 
indicated angular setting. If the new desired 
angular setting is larger than the indicated setting, 
the output cap 108 can be held and the slot 118 moved 
clockwise to the larger desired oscillating angle . 
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In all but one case, the angular setting can be_^fff5€te— 
lai»gei» by merely holding the output c#p 108 and 
pointing the arrowhead of slot 118 at 
'"^> angle position. J In this one case, the angle is set 
5 as described below for a smaller angular setting. 
In Figure 2, if a setting of 270° is desired, since 
it is set at 180°, the arrowhead of slot 118 would 
merely be positioned to point at 270°. 

Movement of slot 118 rotates setting shaft 116 
10 and flat paddle lU| clockwise. Flat paddle lli+ 
rotates angular positioning member 3 in turn 

cylindrical member 68 through vane members 9 and 
cooperating grooves 5. Tapered outer ends lf> on 
projections 11 are forced over the serrations 13, 
15> aided by bending of vane members 9 by the drag on 

the ends of vane members 9 in grooves 5, and angular 
holding pointer 61 on angularly adjustable radial 
projection 200 is forced over the serrations 59 to a 
new cooperating position with the serrations for the 
20 new angular setting. 

If the new desired angular setting is smaller 
than the indicated setting, the output cap 108 is 
rotated clockwise as far as it will go with cooperating 
stop projection 67 engaging integral stop member 65, 
25 if it will rotate clockwise at all; if the output cap 
108 cannot be rotated clockwise, it is rotated 
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counter-clockwise as far as it will go, to actuate 
toggle member 6I4., and then rotated clockwise as far 
as it will go, as mentioned above. Prom this clock- 
wise position the output cap 108 can be held and the 
slot 118 moved clockwise to the smaller desired 
oscillating angle. 

Movement of slot 118 rotates shaft 116 and flat 
paddle as before, to force the tapered outer ends 

15 and angular holding pointer 61, over the serrations 
13 and 59, respectively, to the new angular setting. 

In the setting of the oscillating angle by 
turning the setting shaft 116, if the motion of 
cylindrical member 68 is restricted and the setting 
shaft 116 turned with excessive force, the vane 
members 9 will bend out of grooves 5, preventing any 
breakage by forcing setting shaft 116 (see Figure 7). 
The material and thickness of the vanes 9 can be 
controlled to achieve a desired torque at which 
vanes 9 will be bent out of grooves 5> which will 
limit the torque placed on all other related operating 
parts. 

The output cap 108 can have its oscillating 
motion connected to a device requiring an oscillating 
input by a gear meshing with gear teeth 120. Other 
drive means can be used, such as pullies. 

If it is desired to use the transmission device 1 
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as an oscillating sprinkler head, a liquid such as 
water, can drive a turbine connected to input shaft 
12 and then be directed into opening 95* Prom 
opening 95 the liquid will pass through the smaller 
5 cylindrical section 68A where it enters the larger 

part of cylindrical member 68 between the four spaced 
vane members 9. The liquid then flows past indivi- 
dual projections 11 around shaft 116 in the lower 
cooperating cylindrical portion 5lB of cylindrical 

10 shaft member 5>1 into the upper hollow output shaft 

portion £lA and into the output cap 108 ♦ The liquid 
is directed outwardly from the output cap 108 through 
the oscillating nozzle opening 122 . 

The modified transmission device 1A of Figure 11 

15 has the same rotary input shaft 12 and oscillating 
ring gear 50, with intermediate oscillating drive, 
as shown in Figure 1 and described above, as can be 
seen from a comparison of the Figures, The basic 
difference is the simplification of the mechanism to 

20 set the desired oscillating angle between fixed 

projection 100 and adjustable radial projection 200. 

In Figure 11, the center upstanding cylindrical 
member 130 of base member I^A physically replaces the 
cylindrical member 68 and 68A and related annular 

2$ seal ring 89 and seal retaining ring 91, for 

supporting and sealing remaining annular flange 102A. 
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Removed along with cylindrical member 68 and 68A, 
are the angular positioning member 3, the lower 
cooperating cylindrical portion 5lB, the angular 
positioning shaft 116, and the top of output cap 108 
5 above the upper hollow output shaft portion £lA, 

leaving member 108A. The connection of pointer 61 
of adjustable radial projection 200 to ring gear 50 
remains the same. 

Added to the modification is a cylindrical 

10 member 168A extending into hollow output shaft 

portion 5lA and center cylindrical member 130 for 
connection to annular flange 102A to mount it for 
rotation in output ring gear 50 and provide for 
rotating the flange 102A and adjustable radial 

15 projection 200. The connection of adjustable radial 
projection 200 on flange 102A to ring gear 50 through 
pointer 61 and serrations 59 is as shown and described 
for Figure 1. A top 132 can be placed on the cylin- 
drical member 168A for placing a small adjusting, or 

20 setting, slot 118A thereon. If it is desired to use 
this modification as a sprinkler, the cylindrical 
member 168A can extend externally of the upper hollow 
output siiaft portion 5lA, and have a nozzle opening 
122A placed in the side thereof. 

25 An annular groove 83A is placed in the top of 

center cylindrical member 130 around cylindrical 
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raember 168A for receiving a seal 89A, and an annular 
groove 69A is placed in the output member lj.9 around 
cylindrical member 168A for receiving a seal 71A» 

It can be seen that this modification provides 
5 a simple mounting and setting arrangement for flange 
102A and adjustable radial projection 200. To 
indicate the angular setting of the transmission, 
an indicating arrowhead is placed on the edge of 
member 108A indicating the position of fixed projec- 

10 tion 100, while an arrowhead is placed on one end 
of slot 118A indicating the position of angularly 
adjustable radial projection 200. 

The driving operation of this modification is 
the same as that of Figure 1, with the angular 

15 setting of angularly adjustable radial projection 200 
being made simpler, especially with the removal of 
the angular positioning member 3 and lower cooperating 
cylindrical portion f>lB, which did away with the 
serrations 13 and cooperating tapered ends l£ on 

20 projections 11* Cylindrical member 168A provides 

the setting function of setting shaft 116 of Figure 1 # 

As seen in Figure 13, to provide for biasing of 
the gear cage 18 in only one direction, the recess 33B 
is formed similar to recess 33 of Figure 6, with spring 

2f> seat notch 37 removed and the outer wall made straight. 
A spring member 39B extends around a curved end of 
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recess 33B along the straight outer side and around 
approximately one -half of the other curved end where 
it extends into the recess 33B with a straight por- 
tion 126 and a portion 127 angled towards the center 
f> of the straight inner side of the recess 33B for 
engaging downwardly projecting member 31B# 

In this modification, the downwardly projecting 
member 31B of the bottom plate 22 of the reversing 
gear cage 18, is formed as approximately a one-half 

10 portion of the projecting member 31 of Figure 6 # 
The downwardly projecting member 31B has a flat 
surface 125 perpendicular to a line through the 
center of input shaft 12, and an angled surface 3£>B # 
When the portion 127 rests on the flat surface 125, 

15> no biasing force is placed on the gear cage 18 (as 
shown in phantom in Figure 13 )♦ A biasing force is 
only placed on the gear cage 18 in one direction 
when portion 127 contacts the angled surface 3^B. 

This requirement is to only move the reversing 

20 gear cage 18 in one direction back into engagement 
after the output shaft £l has manually been turned 
clockwise externally forcing the teeth of driving 
gear out of engagement and removing the biasing 
force through the toggle device 61+ ♦ This requirement 

25? is for a very small angle of gear cage 18 movement 
clockwise. Other positions of the gear cage 18, 
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outside of the small angle referred to, permit a 
gear, 3k or ijlj, of the gear cage 18 to engage the 
ring gear 60, by biased toggle device 6ij. or by 
torque applied by the spur gear 26 to the gear cage 
5 18 # Those gear cage 18 locations are between a 

first position where radial projection 96 has been 
moved by fixed projection 100 to remove gear kk f**om 
engaging ring gear 50 while removing the biasing 
toggle force, and a second position where the end 

10 of arcuate opening 88 first permits driving gear 3U 
to engage ring gear 5>0 for a driving action* 
The cam action biasing conf iguration of 
Figure 13 is attractive since it can be designed 
to be exactly responsive to the small angular 

lf> biasing requirement with biasing removed when not 

needed # The bias is applied only during the movement 
range of 31B that surface 127 is engaging surface 3f>B. 

Another advantage is that the biasing force of 
this conf iguration can be designed to remain rela- 

20 tively constant over the movement range that bias 

is applied. This configuration could, of course, be 
designed to also provide for bias in the other direc- 
tion if needed, by putting an angled surface 35>B on 
the other end of downwardly projecting member 31B# 

25 The arc through which the bias operates can be pre- 
determined by the length of the angled surface 35>B. 
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The transmission device IB of Figure lij. is a 
modification of the transmission device 1A of 
Figure 11. The drive means between the input 
shaft 12 and ring gear £0 is changed by (1) replacing 
5 the gear cage 18 with a new gear cage l8A; (2) re- 
placing the toggle device 61+ with a new toggle 
device (3) removing the spring means 39 arid 

cooperating parts, downwardly projecting member 31 
and recess 33* for previously maintaining a direct 

10 biasing force on gear cage 18 at all times, and 

(k) placing a bearing sleeve 28A around the top of 
input shaft 12A # 

The base member 1+B has the recess 33 removed 
and presents a flat surface ll+O around center 

15> upstanding cylindrical member 130, for the toggle 

member 6ij.A to be located on for oscillating movement 
around center cylindrical member 130. A raised pad 
ll|2 on flat surface 1^0 is arcuate in shape and is 
positioned to provide a stop surface at either end, 

20 equally spaced from the center of spur gear 26A and 
rotary input shaft 12A, for toggle device 61|A, for a 
purpose to be hereinafter described. A bearing sleeve 
28A is press fitted into enlarged part ltjA of opening 
10 over annular flange 16 and projects above the 

25 raised pad li|2 and flat base plate li|i| of toggle 
device 6I4.A to the bottom of the spur gear 26A to 
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provide a stop surface on two sides for gear cage 
18A for a purpose to be hereinafter described* 

Toggle device 61+A comprises the base plate li|l+ 
which is substantially circular in shape having an 
E> outer cut-out portion li+6 to encompass raised pad 
llj.2, having cooperating end stop surfaces to have 
contact with the ends of raised pad li+2 to provide 
a limiting movement between the reversing toggle 
device 61+A and the base member i+B for operation and 

10 assembly. Base plate 11+I+ has two opposed inner 

cut-out portions ll+8 and lf>0, opening to the outer 
surface of cylindrical member 130. The outer surface 
of cylindrical member 130 has diametrically opposed 
spring seat notches lf>2 and Ifji+J spring seat notch 

15 lf>2 faces cut-out portion li+8 and spring seat notch 
152+ faces cut-out portion lf>0. The outer portion of 
cut-out portion li+8 has a spring seat lf>6 and the 
outer portion of cut-out portion l£0 has a spring 
seat l£8, said spring seats l£6 and 15>8 being 

20 diametrically opposed and spaced equidistant from 
spring seats lf>2 and l$k, respectively. 

An overcenter spring means 160 extends between 
spring seat notch l£6 on reversing toggle device 6!+A 
and spring seat notch 152 on base cylindrical member 

25 130, and a cooperating overcenter spring means 162 
extends between spring seat notch l£8 on reversing 
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toggle device 6l|A and spring seat notch 15>!+ on base 
cylindrical member 130 # Spring means 160 and 162 
bias reversing toggle device &|A in a clockwise 
direction as viewed in Figures 15 and 16, and in a 
5 counter-clockwise direction as viewed in Figure 18. 
The action of these spring means 160 and 1&2 reverses 
when seat notches 1$6 and 15>8 pass on either side of 
a centerline passing through the spring seat notches 
l£2 and 15U» 

10 The base plate Ikh has an upstanding projection 

9i|A for rotating said toggle device 61+A in a 
counter-clockwise direction when contacted by the 
angularly adjustable radial projection 200, and an 
outwardly extending radial projection 96A for 
15 rotating said toggle device 6i*A in a clockwise 

direction when contacted by the fixed projection 100* 
Another projection 170 extends upwardly from plate 
iMkf radially inward of projection 9UA and attached 
thereto, for a purpose to be hereinafter described • 
20 Gear cage 18A is formed having a top plate 20A and 

a bottom plate 22A with cooperating concentric center 
openings 21A and 23A, respectively, for placing over 
base cylindrical member 130. Bottom plate 22A rests 
on the base plate ll+U of toggle device 6lfA # The 
25 bottom plate 22A has an elongated opening 2i*A to 
receive the rotary input shaft 12A and bearing 



-U2- 

sleeve 28A, to provide a limiting movement between 
the gear cage 18A and the base member l|B for opera- 
tion; this limiting movement being determined by 
the length of the elongated opening 2l*A # This dis- 
5 tance could limit the travel of the gear teeth of 
gear or \\2k towards engagement with the gear 

teeth of spur gear 26A # Spur gear 26A extends 
upwardly from the top of bottom plate 22A to the 
top plate 2GA # 

10 As shown in Figures 16, 17, and 18, one gear 

3I4A is mounted on an integral shaft \\0k extending 
downwardly from top plate 20A of reversing gear 
cage 18A and it is in a counter-clockwise direction 
from the spur gear 26A. Gear 3h& is mounted to extend 

l£ over the edges of top plate 20A and bottom plate 22A 
so that it engages output ring gear f>0« 

Two gears U2A and ij.l+A are mounted on integral 
shafts lf.6A and ij.8A extending downwardly from top 
plate 20A of the reversing gear cage 18A and they 

20 extend in a clockwise direction from the spur gear 
26A. Gear I+2A is an idler gear and is spaced from 
gear 3l+A to permit alternate engagement with spur 
gear 26A therebetween. Gear l\.l±A is mounted to 
extend over the edges of top plate 20A and bottom 

2$ plate 22A so that it engages output ring gear f>0 # 
Integral shafts i+OA, and I48A of top plate 20A 
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extend into matched openings in bottom plate 22A 
and have a snap engagement at their ends. 

To provide for the "lost motion" connection of 
toggle device 6lfA with respect to rotation of gear 
cage 18A, an arcuate cut-out 172 is placed on 
bottom plate 22A to encompass projection 170; the 
ends of cut-out 172 providing the limits of rotative 
movement of projection 170, and therefore, relative 
movement of toggle device 6Lj.A with gear cage 18A. 
Actuating post 60 and arcuate opening 88 provide 
this "lost motion" connection in the transmission 
device 1 of Figure 1, and transmission device 1A 
of Figure 11. 

In driving operation, input shaft 12A turns 
clockwise driving output ring gear $0 in an 
oscillating motion through a predetermined angle 
set by adjusting slot 118A. This angle is shown 
as 180° in the Figures. Starting from Figure 16, 
drive gear 3i|A engages spur gear 26A of shaft 12A 
and drives ring gear f>0 counter-clockwise, bringing 
adjustable radial projection 200 into actuating 
contact with upstanding projection 9UA of toggle 
device 61+A, moving toggle device 6l^A against 
spring means 160,162 past an overcenter position 
reversing the action of spring means 160, 162. 
This biases toggle device 6Lj.A counter-clockwise 



-kk- 



for engagement of projection 170 with an end of 
cut-out 172 of gear cage l8A # Further movement of 
ring gear 50 by drive gear 3^A continues to move 
radial projection 200 against upstanding projection 
9^A which begins to pivot the gear cage 18A for dis- 
engaging the drive gear 3UA. The reversed action of 
spring means 160, 162 then carries gear cage 18A to 
its new clockwise driving position (see Figure 18) 
where idler gear lj2A engages spur gear 26A of shaft 
12A which drives drive gear UUA, driving ring gear f>0 
clockwise; movement of ring gear £0 clockwise bringing 
fixed projection 100 into actuating contact with radial 
projection 96A of toggle device 6i^A, moving toggle 
device 6I4A against spring means 160, 162 past an 
over center position, reversing the action of spring 
means 160, l62 # This biases toggle device G4.A 
clockwise for engagement of projection 170 with an 
end of cut-out 172 of gear cage 18A # Further movement 
of ring gear 5>0 by drive gear UUA continues to move 
fixed projection 100 against radial projection 96A 
which begins to pivot the gear cage 18A for disen- 
gaging drive gear UUA» The reversed action of spring 
means 160, 162 then carries gear cage 18A back to its 
counter-clockwise position (see Figure 16) with drive 
gear 3^A engaging spur gear 26A and driving ring gear 
50 counter-clockwise. This oscillation continues as 
long as input shaft 12A is driven. 



